This work presents the properties of 42 objects in the group of the most luminous, highest star formation rate LINERs at z = 0.04 -0.11. We obtained long-slit spectroscopy of the nuclear regions for all sources, and FIR data (Herschel and IRAS) for 13 of them. We measured emission line intensities, extinction, stellar populations, stellar masses, ages, AGN luminosities, and star-formation rates. We find considerable differences from other low-redshift LINERs, in terms of extinction, and general similarity to star forming (SF) galaxies. We confirm the existence of such luminous LINERs in the local universe, after being previously detected at z ∼ 0.3 by Tommasin et al. (2012) . The median stellar mass of these LINERs corresponds to 6 -7 × 10 10 M ⊙ which was found in previous work to correspond to the peak of relative growth rate of stellar populations and therefore for the highest SFRs. Other LINERs although showing similar AGN luminosities have lower SFR. We find that most of these sources have LAGN ∼ LSF suggesting co-evolution of black hole and stellar mass. In general among local LINERs being on the main-sequence of SF galaxies is related to their AGN luminosity.
INTRODUCTION
Low Ionization Nuclear Emission line Regions (LINERs) are the most common active galactic nuclei (AGN), with numbers that exceed those of 'high ionization AGN' (type-I and type-II Seyfert galaxies and quasars) (Heckman 1980; Ho 2008; Heckman & Best 2014) . At least in the local universe they make up 1/3 of all galaxies and 2/3 of AGN population (Kauffmann et al. 2003a; Yan et al. 2006; Ho 2008) . LINERs are normally classified by their narrow emission line ratios, e.g. [OIII] λ5007/Hβ, [NII] λ6584/Hα, and [OI]λ6300/Hα (Baldwin et al. 1981; Kauffmann et al. 2003a; Stasińska et al. 2006; Kewley et al. 2006) . In general, they have lower luminosities than Seyfert galaxies, but there is a big overlap between the groups in terms of properties like stellar mass, Xray and radio luminosity, etc. (Ho 2008; Netzer 2009; Leslie et al. 2016) .
Different mechanisms were proposed to explain the nature of LINERs. This includes shock excitation (e.g. Dopita et al. 1997; Nagar et al. 2005) , photoionisation by young, hot, massive stars (Terlevich & Melnick 1985) , photoionisation by evolved postasymptotic giant branch (pAGB) stars (e.g. Stasińska Singh et al. 2013) , and photoionisation by a central low-luminosity AGN (e.g. Ferland & Netzer 1983; Ho 2008; González-Martin et al. 2006 ). The first two proposals failed to explain the properties of large samples of LINERs. The third possibility of pAGB stars was suggested for LINERs with the weakest emission lines, located in galaxies with predominately old stars. They can be distinguished from strongline LINERs using the equivalent widths (EW) of their emission lines, e.g., EW([OIII]λ5007) < 1 Å (Capetti & Baldi 2011) or EW(Hα) < 3 Å (Cid-Fernandes et al. 2011) . Several works however questioned this possibility, arguing that a population that is less luminous and more numerous than pAGB stars would be needed to produce the luminosities observed in weak LINERs (Brown et al. 2008; Rosenfield et al. 2013; Heckman & Best 2014) . However, most LINERs are powered by an AGN, especially those with stronger emission lines (e.g., EW(Hα) > 3Å) and unresolved hard X-ray emission (e.g., González-Martin et al. 2006 , 2009a Heckman & Best 2014, and references therein) . Like other AGNs, LINERs can be divided into type-I (broad and narrow emission lines) and type-II (only narrow emission lines). Their emission lines are characterised by lower levels of ionization than in Seyferts, and their normalized accretion rates (Eddington ratio) are 1-5 orders of magnitude smaller.
The best studied nearby LINERs (e.g. Ho 1997 Ho , 2008 Kauffmann et al. 2003a; Leslie et al. 2016 ) are found in nuclei of galaxies with little or no evidence of active star formation (SF). They are usually characterised as being hosted by massive earlytype galaxies (rarely spirals), and massive black holes in their centres, old stellar populations, small amounts of gas and dust, with low extinctions. Such LINERs show weak and small-scale radio jets (Ho 2008; Heckman & Best 2014) . Tommasin et al. (2012) studied SF in LINERs from the COS-MOS field at z ∼ 0.3 using Herschel/PACS observations. They showed that: a) The SF luminosities of 34 out of 97 high luminosity LINERs are on average 2 orders of magnitude higher than SF luminosities of lower AGN luminosity, nearby LINERs. b) Even if assumed that all the observed Hα flux is due to SF (a wrong assumption since much of it must be due to AGN excitation) it is still impossible to recover the SF rate (SFR) indicated by the FIR observations. Given this result, we suspect that active SF in LINER host galaxies has escaped the attention of most earlier studies that focused on the innermost part of nearby galaxies. In this work we focus on the most luminous LINERs in the local (0.04 < z < 0.11) universe and study their SF and AGN activity, in order to understand the LINER phenomenon in relation to star-forming galaxies and to compare their properties with those of the LINERs at z ∼ 0.3. Many properties of these sources are known from SDSS spectroscopy and/or GALEX observations, e.g., emission line luminosities, locations on the BPT diagrams, SFRs based on Dn4000 estimations, etc. Unfortunately, the 3 arc-sec SDSS fibre does not allow to resolve the nuclear region and hence to separate AGN excited from SF excited emission lines. The goals of the present study are to carry out a detailed, ground based spectroscopy of the central regions of the most luminous LINERs, and to measure, together with Herschel and IRAS FIR data, their SFRs in a careful way.
The paper is organised as follows: in Section 2 we describe the sample selection. Reduction procedure for our new spectroscopic data, together with our own or archival FIR data are described in Section 3. In Section 4 we summarise all our measurements, including spectral fittings, emission line and extinction measurements, and estimations of Dn4000 and Hδ indices, AGN luminosities, and SFRs. The main results are presented in Section 5 where we discuss the general properties of the most luminous LINERs in the local universe, co-evolution between the SF and AGN activity, and the location of our sample on the main sequence of SF galaxies.
We assumed the following cosmological parameters throughout the paper: Ω Λ = 0.7, Ω M = 0.3, and H 0 = 70 km s −1 Mpc −1 .
SAMPLE SELECTION
The sources were initially selected from the SDSS/DR4 (Kauffmann et al. 2003b; Brinchmann et al. 2004 ) catalogue in Garching MPA-JHU based on the Sloan Digital Sky Survey (SDSS 1 ) DR4 data (Adelman et al. 2006 , and references therein). LINERs were first selected using both [NII] λ6584/Hα and [OI]λ6300/Hα criteria of Kewley et al. (2006) . Taking into account the completeness of the SDSS survey, only LINERs with 0.04 < z < 0.11 were selected (Netzer 2009 ). To eliminate LINERs ionised by pAGB stars we selected only those galaxies with Hα equivalent width EW(Hα) > 2.5Å (Cid-Fernandes et al. 2011) .
The next step was the selection of the most luminous LINERs within the chosen redshift interval. We measured first their AGN 1 http://www.sdss.org/ (2009) (see Section 4.4). The lines were initially corrected for reddening using the observed Hα/Hβ ratio and assuming galactic extinction (see Sections 4.3 and 4.4). We selected a certain, statistically sufficient, fraction of 147 luminous LINERs with logLAGN > 44.3 ergs/sec. We call these sources 'LLINERs'. Out of these sources we selected a luminosity limited sample of 47 galaxies with SF luminosity LSF > 43.3 ergs/sec, where LSF is based on the Dn4000 index (see Section 4.6). Of those, we were able to obtain the optical spectra for 42 LINERs and Herschel/PACS data for 6 sources. We refer to these 42 most luminous LINERs in terms of both AGN and SF luminosity as 'MLLINERs'. All observed MLLINERs are listed in Table 1 , where we provide the basic information about their properties. Figure 1 shows the position in the LAGN vs. LSF plane of the initially classified LINERs in the selected redshift range (black dots), and the final selected sample of MLLINERs (blue squares). Using the SDSS spectroscopy we estimated the AB continuum magnitude at 6500 Å (m6500). We used these magnitudes to divide the sample into 'faint' and 'bright' galaxies (m6500 > 17.2 mag and m6500 < 17.2 mag, respectively). These groups are marked with F or B in Table 1 . We use this classification only for observational purposes. Figs 2 and 2 (Cont.) show SDSS colour images of all MLLINERs.
THE DATA
In this section we describe the optical spectroscopic observations and data reduction that we carried out for the 42 MLLINERs. We also describe the Herschel and IRAS FIR observations used in this project. To deal with catalogues we made use of TOPCAT (Taylor 2005) , while for spectral and displaying purposes we used SIPL code (Perea J.
2 , priv. communication). 
Optical spectroscopy
The observations were carried out during six runs (PI I. Márquez), between October 2013 and July 2014, using the Cassegrain Twin Spectrograph (TWIN) attached to the 3.5 m telescope at Calar Alto Observatory (CAHA 3 , Almería, Spain). Table 1 summarises the information related with observations, including the date of observation, average seeing, position angle, 3 http://www.caha.es/ and exposure times. As mentioned in the previous section, we observed 42 LINERs in total. We used the T01 (red) grating during all runs, covering a spectral range of 6700 Å -8300 Å. In the blue, we used the T08 (3500 Å -6500 Å) grism during the first two runs (October and November 2013), and T13 (3700 Å -7000 Å) in the following ones. The spectral sampling for T01, T08, and T13 is 0.8, 1.1, and 2.1 Å/pix, respectively. The size of the slit used is 1.2 arc-sec for seeing < 1.5 arc-sec, and 1.5 arc-sec for seeing 1.5 arc-sec. The values of seeing are listed in Table 1 .
Additionally, ten bright MLLINERs were observed during four nights in May 2013 (PI I. Márquez) with the Andalucía Faint Object Spectrograph and Camera (ALFOSC) of the 2.5 m telescope at the Nordic Optical Telescope (NOT 4 , Roque de los Muchachos Observatory, La Palma, Canary Islands, Spain). For six sources the S/N ratio was higher than for CAHA observations, and were consequently used throughout this work (marked with * in Table 1 ). We used #6 and #8 gratings, covering the spectral ranges 3200 Å -5550 Å and 5825 Å -8350 Å, in the blue and red, with a typical spectral sampling of 1.4 and 1.3 Å/pixel, respectively. We used a slit of 1.3 arc-sec in all observations. Several target exposures were taken (see Table 1 ) for cosmic rays and bad pixel removal. Arc lamp exposures were obtained before and after each target observation. At least two standard stars (up to four) were observed at the beginning and at the end of each night through a 10 arcsec width slit. For the final flux calibration we only considered the combination of those stars where the difference of their computed instrumental sensitivity function was lower than 10%.
4 http://www.not.iac.es/ Spectroscopic data reduction was carried out using IRAF 5 . We followed the standard steps of bias subtraction, flat-field correction, wavelength calibration, atmospheric extinction correction, and flux calibration. The sky background level was determined by taking median averages over two strips on both sides of the galaxy signal, and subtracting it from the final combined galaxy spectra. As a sanity check, we compared the reduced and calibrated spectra with the SDSS ones, scaling our data to map similar areas. Good agreement was found between the two data sets, with differences lower than 20% in both, blue and red parts of the spectra.
Morphological classification was done visually, by three independent classifiers, using the SDSS gri colour images shown in Figs 2 and 2 (Cont.). We separated all galaxies between early-type (E: ellipticals and lenticulars), spiral (S), and peculiar (P). The type represented in Table 1 is the one assigned by the majority of the classifiers (three or two). When the classification results in three different types, we leave the source unclassified (symbol '?' in the table). P class was assigned to those sources showing a clear presence of interactions, additional structures (e.g., tails, rings), and/or irregular shapes. More discussion about galaxy morphology is given in Section 5.1.
Far-infrared photometry

Herschel/PACS
We obtained FIR data for 6 objects in our sample (symbol 1 in column 13, Table 1) using the Photo detector Array Camera and Spectrometer (PACS) on board of the Herschel Space Observatory 6 . The data are part of a large LINER proposal (PI H. Netzer) out of which 6 http://www.esa.int/herschel 6 targets were observed. We obtained 3 σ photometry with PACS blue and red bands, at 70 and 160 µm, respectively. The data were processed using the standard procedure and Herschel Interactive Processing Environment (HIPE) tool (Ott et al. 2006) . We extracted flux densities and their errors using again the standard HIPE tools. The fluxes and their errors are listed in Table 2 .
IRAS
We collected the available FIR flux measurements made by the Infrared Astronomical Satellite (IRAS 7 ). Using the catalogue of Column description: ID -MLLINER identification; Herschel_70 and Herschel_160 -FIR flux and its error in the 70 µm and 160 µm Herschel/PACS bands, respectively, in Jy; IRAS_60 and IRAS_100 -IRAS FIR flux and the quality flag in 60 µm and 100 µm bans, respectively, in Jy (quality flag is given between the brackets, where 3 means high quality, 2 moderate quality, and 1 an upper limit).
galaxies and QSOs, Point Source Catalog (PSC), and Faint Source Catalog (FSC), we found 13 sources in total with flux densities measured or estimated as upper limits in all four IRAS bands, at 12, 25, 60 and 100 µm. All these sources are listed in the last column of table 1, while the flux densities are provided in table 2. In the 60 µm band, all detections have quality flag = 3 (high quality), while for the 100 µm band, 10 detections have flag = 2 (moderate), and 3 sources have flag = 1 (upper limit). We only used the data with flags = 3 or = 2. For sources with flag = 1, we only used the information from the 60 µm band (see Section 4.6 for more information). Three of the IRAS observed sources (F02, F17, and B03) were also observed with Herschel/PACS. We compared the fluxes between PACS 70 µm and IRAS 60 µm, as well as the total SFRs measured with both surveys, and found only small differences. In the following analysis we will use the Herschel/PACS measurements for these three sources.
DATA ANALYSIS AND MEASUREMENTS
Dn4000 and Hδ measurements
Using the flux calibrated spectra, we measured the strength of 4000 Å break (Dn4000) and Balmer absorption-line index Hδ. These two indices are known to be important for tracing the star formation histories (SFH) in galaxies (Kauffmann et al. 2003b ). Dn4000 was measured as explained in Balogh et al. (1999) , as the ratio between the average flux density in the continuum bands 4000 -4100 Å and 3850 -3950 Å. To obtain the Hδ index we used the definition of Worthey and Ottaviani (1997) . We first measured the average fluxes in two continuum bandpasses, blue (4041.60 -4079.75 Å), and red (4128.50 -4161.00 Å). The two average fluxes defined the continuum which we used to measure the Hδ index, carrying out the integration within the feature in the band 4083.50 -4122.25 Å and expressing it in terms of the equivalent width. Table 3 lists all these values. The main purpose of measuring Dn4000 is for using it later as a SFR indicator, while Hδ was mainly used as an additional parameter of consistency of our measurements when comparing it with Dn4000. Previous works showed that the typical values for early-type galaxies are Dn4000 > 1.7 and Hδ < 1 (Kauffmann et al. 2003a) . We compared our Dn4000 and Hδ measurements with those from the MPA-JHU DR7 database measured on SDSS spectra (Brinchmann et al. 2004 ). In general, for both parameters we found a good agreement between the two, with Spearman's rank correlation coefficients p = 0.81 and 0.84, when comparing Dn4000 and Hδ, respectively. Figure 3 shows the relation between the Dn4000 and Hδ indices obtained by Kauffmann et al. (2003b) for the SDSS DR4 sample (see their figure 6 ). They used a library of 32,000 different SFH, where for each SFH they have a corresponding Dn4000 and Hδ indices, as well as the fraction of the total stellar mass of the galaxy formed in the bursts over the past 2 Gyr (F burst ). In their figure the bins are coded according to the fraction of model SFHs with F burst in a given range (see the caption of their Fig. 3 ). We used this figure and overplotted our Dn4000 and Hδ measurements (coloured filled circles). In general our measurements are consistent with the models by Kauffmann et al. (2003b) . More details about star formation histories are given in Section 5.1.
STARLIGHT spectral fittings of the nuclear regions
We extracted what we call the nuclear spectra by selecting a central region equal to 2.5 times the FWHM of the seeing. In the case of CAHA the extraction size is 5 -8 pixels (depending on the used slit), while in the case of NOT data the central 10 pixels were extracted. The total area covered by the nuclear extraction is given in the last column of Table 1 for all MLLINERs.
Modelling of the nuclear stellar spectra of our sources was performed with the STARLIGHT 8 V.04 synthesis code Figure 6 of Kauffmann et al. (2003b) , showing the relation between the Dn4000 and Hδ indices for their sample of SDSS sources, with our sample over-plotted (colour filled circles). Open and solid triangles show the indices with high confidence that the galaxy has experienced a burst over the past 2 Gyr (our green and yellow circles, respectively). Open (solid) triangles indicate regions where 95% of the model galaxies have F burst > 0.05 and the burst occurred more than (less than) 0.1 Gyr ago. Solid squares indicate regions where 95% of the model galaxies have F burst = 0 (our orange circle). Regions marked with crosses contain a mix of bursty and continuous star formation models (our red circles). Violet circles lie outside the range covered by models. (Cid-Fernandes et al. 2005 ). All spectra were previously corrected for galactic extinction, K-corrected, and moved to rest-frame. To correct for the galactic extinction we used the pystarlight 9 library within the astrophysics Python package 10 and Schlegel et al. (1998) maps of dust IR emission. Our fittings are based on the templates from Bruzual & Charlot (2003) , with solar metallicity and 25 different stellar ages, from 0.001 × 10 9 to 18 × 10 9 . Considering that we are dealing with nuclear spectra of large galaxies, this approximation should be fine for our sources (Ho 2003 (Ho , 2008 . We masked in all spectra the emission line regions, areas with atmospheric absorptions, and regions with bad pixels. To measure the signal-to-noise (S/N) we checked visually all spectra to select the continuum region free of bad pixels, using always the blue range and a width of at least 80Å. In most cases we selected the region around ∼ 4600Å or ∼ 5600Å. S/N measurements are listed in Table 4 .
In this work we used the Cardelli et al. (1989) extinction law. This law was widely used in different surveys for fitting the host-dominated sources (Stasińska et al. 2006; Cid-Fernandes et al. 2011; González Delgado et al. 2015) . We also tested the Calzetti et al. (2007) law, and made a comparison between the two. We found differences to be lower than 20% therefore we only show results that were obtained with the Cardelli et al (1989) extinction law.
The basic information obtained from the best fit stellar population models is summarised in Table 4 for all MLLINERs.
9 https://pypi.python.org/pypi/PySTARLIGHT 10 https://pythonhosted.org/Astropysics/ The adev parameter gives the goodness of the fit, and presents the mean deviation over the all fitted pixels (in percentage); adev < 6 and < 10 stand for 'very good' and 'good' fits, respectively (Cid-Fernandes et al. 2005 ). We obtained very good fit in ∼ 80% of the cases. The measured S/N ratio and extinction A V are given in columns 3 and 4, respectively. The best fit parameters (M_cor_tot and M_ini_tot) were used to measure two types of stellar masses, following Cid-Fernandes et al. (2005 ): the present mass in stars,
and the initial mass, that has been processed into stars throughout the galaxy life:
The results regarding the best stellar population mixture are summarised in columns 7 -9. They are represented through the lightfraction population vector (corresponds to the same wavelength selected for measuring S/N, see above) for three stellar ages: . We discuss stellar populations in more detail in Section 5.1. Finally, we calculated the light-weighted mean ages of our MLLINERs, using as a reference Cid-Fernandes et al. (2013):
where x t,Z is a fraction of light at stellar age t in our best-fit model and metallicity Z (Z ⊙ in our case). The example with the best-fit models (red lines) and original spectra (blue lines) are shown in Appendix A (Figs. A1).
Emission line measurements and classification
We obtained the nuclear emission line spectra by subtracting from the original ones the best-fit stellar models. Fig A1 -? ? show the final emission spectra (black solid lines) of all MLLINERs. We used these spectra to measure the properties of the emission lines. Using splot IRAF task, we measured the flux of the strong emission lines by fitting a single gaussian function. [SII]λ6731 lines relative to the Hα line. The errors were measured taking into account the rms of the continuum. We also measured the equivalent width (EW) of Hα line by fitting again the line with a single Gaussian function and using the original spectra.
All emission lines were corrected for extinction using the ratio of HI Balmer lines, and using Hα/Hβ = 3.1 as the theoretical value for AGN (Osterbrock & Ferland 2005) . Table 6 summarises the corrected flux ratios, again relative to the Hα line. We also summarise the measured values of extinction in the V band (A V ). We compared these values with those obtained from the STARLIGHT best-fit models (see Section 4.2 and Table 4), finding in general important discrepancies between the two measurements, where the emission-line technique gives in general higher values of A V , as has been seen previously (Calzetti et al. 1994) . , and F19) enter in the region of Seyfert galaxies (although they are located close to the limiting line with LINERs), while another three sources (B13, B14, and F20) stay inside the transition region. As for [OI]λ6300 we could not detect this line in most of our CAHA observations, and we only have 7 sources plotted in the BPT-OI diagram (see Table 5 ). All these sources enter in the region typical of LINERs. In the BPT-SII diagram again four sources are located inside the area typical of Seyfert (B20, B21, B22, and F07), while 13 lie in the transition region (in particular B03, B05, B10, B13, B18, F01, F02, F06, F12, F16, F17, F20, and F22). We considered as possible outliers those sources that at least in two of the BPT diagrams lie outside of the standard LINER region. We found two possible Seyfert galaxies (B20 and B22, marked in red), and two possible transition galaxies (F20 and B13, marked in blue).
The discrepant classification of some of the sources is not surprising given that the original sample selection was based on the SDSS MPA-JHU DR4 data. Since then both SDSS data calibration and the analysis by the MPA-JHU have improved. We compared the positions of our MLLINERs on the BPT diagrams using the new version of MPA-JHU catalogues based on the SDSS DR7 data. These plots are presented in Fig. 4 (bottom diagrams). B20 and B22 enter in the Seyfert region in this case as well. Therefore, we will consider these two galaxies as outliers, and although we provide their measurements in all tables, we exclude them from all diagrams showed in Section 5. In all tables these two galaxies are marked with '!'. F20 and B13 stay inside the LINER region in the SDSS DR7, so we do not consider them as outliers.
To test in more detail the nuclear classification of our MLLINERs, we also used the WHAN diagram by Cid-Fernandes et al. (2011). This diagram shows the relation between EW(Hα) and the [NII]λ6584/Hα ratio, and separates all galaxies in passive (lineless), retired, pure star-forming, and strong and weak AGN. The purpose is to distinguish 'true' from 'fake' AGN, and to separate between the two classes that overlap in the LINER region of the traditional diagnostic diagrams: galaxies hosting weak AGN, and retired galaxies that have stopped forming stars and are ionised by hot low-mass evolved (pAGB) stars. Three MLLINERs (B04, F09, and F23) show EW(Hα) between 1.4 and 3A and are therefore located in the area of retired galaxies. The lower limit of EW(Hα) = 3Å was determined by Cid-Fernandes et al. (2011) using the 3 arc-sec SDSS fibre spectra. In our case, however, we used the nuclear spectra covering a smaller area for all MLLINERs. We compared our EW(Hα) measurements with those of SDSS MPA-JHU DR7 11 finding a linear correlation, but higher MPA-JHU values in all cases due to aperture differences. Since in the MPA-JHU DR7 catalogue all our sources have EW(Hα) > 3Å (as in the initially used DR4 version), we will continue to consider the entire selected sample as AGN, including the three sources that enter in the area of retired galaxies with the values from our nuclear spectra.
AGN luminosity
Our measurements of LAGN are based on the reddeningcorrected luminosity of Hβ and [OIII]λ5007. We used eq. 4 from Tommasin et al. (2012) However, since [OI]λ6300 is missing in most of our spectra (see table 6), we are able to measure the LAGN based on this line only in the case of seven MLLINERs, and therefore for consistency we won't use these measurements in our analyses. 
AGN and SF contributions to the emission lines
Star formation rates
We measured the SFRs using different methods and data, both optical and FIR. In the following, we provide a full description for each measurement, and list the results in Table 8 . To convert SFR to LSF, we assume a slightly rounded value of LSF = SFR × 10 10 L based on the Kroupa initial mass function (IMF). When scaling the nuclear measurements of SFRs of our MLLINERs to those of the entire galaxy, we assume that the specific star-formation rate (sSFR) is constant throughout the galaxy and therefore: SFR scaled = SFR nuclear /M nuclear × M tot , where the total stellar mass was taken from the MPA-JHU DR7 catalogue and is listed in Table 8 (last column), while M nuclear is the mass measured from our nuclear spectra (see Table 4 ). This assumption is further tested by comparing optical and FIR measurements. SFR using STARLIGHT best fits. We followed the equation from Cid-Fernandes et al. (2013) and obtained the mean SFR surface density, by accumulating all the stellar mass formed since a look-back time of t S F . The mass-over-time average, is:
where M t is the mass of stars formed at look-back time t (corresponding to M ini * in Section 4.2). We measured three SFRs, for stellar populations younger than 10 8 years, for those younger than 10 9 years, and the total one corresponding to the entire initial mass Same as above, but using SDSS MPA-JHU DR7 data. In the BPT-NII and BPT-SII diagrams, red and blue filled circles show the position of sources being in the Seyfert and transition areas, respectively, in our plots. In the BPT-OI diagram there are fewer sources due to the availability of [OI]λ6300 line. We marked the position of all sources for we have data with dark blue filled circles.
processed into stars throughout the galaxy life (<logt>, column 10 in Table 4 ). The SFRs are listed in columns 2, 3, and 4 in Table 8 .
We also estimated what would be the values of STARLIGHT total SFRs when scaled to map the entire galaxy (column 5 in Table 8 ), as explained above.
SFR using Dn4000. We compared our results with the models obtained by Brinchmann et al. (2004) , showing the relation between the sSFR and the Dn4000 index (their Figure 11) . Using the nuclear M * masses from the STARLIGHT fits (see Section 4.2) and our Dn4000 measurements (see Section 4.1) we obtained the mode SFRs. These values are again provided in Table 8 together with the scaled SFR if mapping the entire galaxy (columns 6 and 7). SFR using FIR luminosity. Finally, we measured SFRs using Herschel/PACS and IRAS FIR data (see Table 1 ). We assumed that all the FIR luminosity is due to star formation, and that the total IR SF luminosity (TIR, the SF luminosity integrated over the range 8 -100 µm) is dominated by the FIR luminosity. Thus, LSF = L(TIR).
In the case of six sources observed with Herschel, we performed the spectral energy distribution (SED) fitting to obtain L(FIR) through χ 2 minimisation and using the templates of Chary & Elbaz (2001) . To measure the SFR with IRAS data, we followed the same procedure applied in Tommasin et al. (2012) . L FIR is measured through F FIR , using two IRAS bands, and following the expression provided in Sanders & Mirabel (1996) :
where F(60µm) and F(100µm) are the fluxes in 60µm and 100µm IRAS bands, respectively. As in Tommasin et al. (2012) , we do not include the fluxes at 12µm and 25µm bands since they may be influenced by warm AGN heated dust. In the case of three MLLINERs with poor flux measurements in the 100µm band, having flag quality of 1 (see table 2), we measured the total FIR flux as F FIR = 2 × F(60µm) (see e.g., Rosario et al. 2012 ). Column description: ID -MLLINER identification; SFR1 and SFR2 -SFR measured through the STARLIGHT best-fit model using only young (age < 10 8 ) and young and intermediate (age < 10 9 ) stars, respectively; SFR tot -total SFR obtained from the best-fit model; SFR tot_sc -as previous, but scaled to the entire galaxy; SFR Dn4000 -SFR measured using the Dn4000 index; SFR Dn4000_sc -as previous, but scaled to the entire galaxy; SFR PACS and SFR IRASSFRs measured through Herschel/PACS and IRAS FIR data, respectively; logL AGN -AGN luminosity in [erg/sec], measured through Hβ and [OIII]λ5007 extinction corrected emission lines; log(M tot /M ⊙ ) -total stellar mass, measured by MPA-JHU team using SDSS DR7 data; log(M BH /M ⊙ ) -black hole mass measured for galaxies classified as E.
RESULTS AND DISCUSSION
General properties of the MLLINERs
In this section we describe the general properties of our MLLINERs: their masses, extinction, morphology, SFRs, and stellar populations. We compare them with the properties of other LLINERs (see Section 2), with the sample of the most-luminous LINERs at z ∼ 0.3 (Tommasin et al. 2012) , and with the nearby and local LINER population analysed in previous studies (e.g, Ho 1997; Leslie et al. 2016) .
Stellar and black hole mass
The nuclear stellar masses of our MLLINERs cover the range between 5.7 × 10 9 M ⊙ and 8.32 × 10 10 M ⊙ . The median stellar mass is 1.52 × 10 10 M ⊙ and the average mass is 2.11 × 10 10 M ⊙ . Fig. 6 (top plot) shows the distribution of our nuclear measurements. Using the SDSS MPA-JHU DR7 measurements of total stellar masses, we found that our MLLINERs cover the range 7.21 × 10 9 M ⊙ -2.71 × 10 11 M ⊙ , with median masses of 6.58 × 10 10 M ⊙ . In Fig. 6 (bottom plot) we compared this distribution with those of LLINERs (see Fig. 1) , and with the sample of the most luminous LINERs at z ∼ 0.3 from Tommasin et al. (2012) . Interestingly, MLLINERs at z ∼ 0.07 and z ∼ 0.3, although hosted by massive galaxies, do not cover the region of the most massive galaxies. When comparing our sample with the sample at z ∼ 0.3 the distributions are not completely consistent (Kolmogorov-Smirnov (KS) probability factor of 0.02). A significant part (35%) of Tommasin et al. (2012) LINERs have lower stellar masses, however the peak of the two distributions at log M * ∼ 10.9 M ⊙ is the same for both samples. We compared the distributions of black hole masses (MBH) between MLLINERs and LLINERs. To derive MBH, we used its correlation with stellar velocity dispersion found by Tremaine et al. (2002) in the nearby universe, shown to be reliable for elliptical and bulge-dominated galaxies. We recovered stellar velocity dispersions from the MPA-JHU DR7 catalogue, and we obtained MBH only for galaxies classified as ellipticals (see Section 3). The values are given in Table 8 . MLLINERs cover the range between log (MBH/M ⊙ ) = 7.03 -8.57 with a median value of log (MBH/M ⊙ ) = 7.45, while LLINERs show MBH in the range log (MBH/M ⊙ ) = 6.24 -8.54 and median value of log (MBH/M ⊙ ) = 8.04. Interestingly, our MLLINERs do not contain the most massive BHs in their centres.
It could be surprising that MLLINERs, having on average higher SFRs than LLINERs, show in general lower stellar masses. Different works, both observational (Kauffmann et al. 2003c; Mateus et al. 2006; Leauthaud et al. 2012; Pérez et al. 2013 ) and numerical (Shankar et al. 2006; Behroozi et al. 2012) , revealed a stellar mass of ∼ 6 × 10 10 M ⊙ as critical for the growth rate of stellar populations. In particular, in Pérez et al. (2013) by studying a 3D spectroscopic sample of 105 local galaxies, the authors found that in galaxies more massive than 5 × 10 10 M ⊙ the inner regions (< 0.5R 50 ) grew as much as 50% -100% faster than in the lowermass galaxies. They found that the peak of relative growth rates of inner and outer galaxy regions correspond to the stellar mass of 6 -7 × 10 10 M ⊙ (see their Fig. 5 ), while for lower and higher masses the growth rate decreases and therefore SFRs (LSF) as well. The median stellar mass of our MLLINERs (6.58 × 10 10 M ⊙ ) corresponds perfectly to this region, while for most LLINERs their stellar masses are already higher and correspond to lower values of the relative growth rate (lower LSF). This explains why MLLINERs having in average lower stellar masses in comparison to LLINERs, have higher LSF.
In addition, we studied the stellar mass distributions of MLLINERs and LLINERs for the three morphological groups. Table 9 shows the median stellar masses for different morphological types. As can be seen, of three morphological types the highest difference was obtained for early-type galaxies. These galaxies represent a significant fraction of MLLINERs (40%, see Fig. 8 ) and their median mass corresponds exactly to the highest relative growth rate of stellar populations (according to Pérez et al. (2013) ), which then could explain their high SFR values. This is not the case for early-type LLINERs that are characterised by higher stellar masses (lower growth rates) and lower SFRs. 
Extinction
We found that our MLLINERs can be hosted by galaxies with a wide range of extinctions. When using the Av measurements based on the Hα and Hβ emission lines, we find that most of them reside in galaxies with high extinctions. The median Av is 1.65 mag, covering the range 0.49 -3.46 mag (see Fig. 7 , top plot). For comparison, the bottom plot in Fig. 7 shows the Av distributions of LLINERs and MLLINERs when taking into account the SDSS MPA-JHU DR7 3 arcsec fibre measurements, where we measured Av in the same way as explained in Section 4.3, through Hα and Hβ lines. Both samples cover similar range of extinctions, having the majority of galaxies with higher values of Av > 1.0. These values are higher than the extinctions of the nearby and low-luminosity LINERs in Ho (1997) , with median value of Av = 0.97. 54% and 78% of all nearby LINERs in Ho (1997) have Av parameter < 1.0 and < 1.5, respectively . These comparisons between the two samples of LINERs are consistent with the general finding that the typical extinction increases with SFR (e.g., Kauffmann et al. 2003a ).
Morphology
The MLLINERs studied in this work are hosted by galaxies with all morphologies, as shown in table 1 (see Section 3.1 for classification details). Fig. 8 shows comparisons between our MLLINERs (top plot) and LLINERs (bottom plot). While the differences per morphological type between MLLINERs and LLINERs are not significant (∼ 10% at most), by selecting MLLINERs we are selecting more E in comparison to S types. To compare our results with the sample by Tommasin et al. (2012) at z ∼ 0.3, we obtained the visual morphological classification in a completely consistent way as in our case, using the same classifiers and the same morphological types. We used HST/ACS images from the COSMOS 12 survey (Scoville et al. 2007 ), but we previously worsen their resolution to map the same physical size of ∼ 2kpc as in the case of SDSS images, and to have therefore comparable classifications. The fractions of E, S, P and unclassified galaxies can be seen in Fig. 8 for FIR detected sample (top plot) and the entire optically-selected sample (bottom). When comparing z ∼ 0.3 and our samples, it seems that the fraction of galaxies classified as peculiar is similar at both redshifts and in both plots. On the other hand, we find higher fraction (∼ 20%) of early-type galaxies in our samples and of spiral galaxies in Tommasin et al. (2012) . To confirm if the observed differences are significant, we need better statistics. Incompleteness of the sample at z ∼ 0.3, plus the selection effects could be responsible for the observed differences. The most luminous Tommasin et al. (2012) using Herschel data, while our MLLINERs selection was carried out in optical. This could be the reason for the differences observed in the top plot of Fig. 8 . If we check the morphological classification of our MLLINERs with the available FIR data (Table 2) , we also observe that most sources are later types (68%), classified either as S or peculiar. The sample is again too small for providing any reliable conclusions. On the other side, spectroscopic classification methods applied on the entire Tommasin et al. (2012) sample also differs from ours, and were based on NII-BPT and/or SII-BPT diagrams, while we used NII-BPT and OI-BPT diagrams (see sec. 2). Moreover, the apertures used in our and in Tommasin et al. (2012) samples cover different physical sizes of the observed galaxies.
Different criteria were used in Ho (2008) and this work to classify galaxies morphologically. While we are dealing with low-resolution data (and therefore only a rough classification in three morphology groups, E, S and P, is made) Ho's sample of nearby LINERs provides very detailed information on morphological structures. Therefore, since we are not dealing with samples classified in a consistent way, we are not able to provide any direct comparison with Ho's sample. In general, we would like to stress that our MLLINERs show higher fractions of later-types in comparison to nearby LINERs. Moreover, a significant fraction (∼ 25%) of MLLINERs are hosted by peculiar systems, showing unusual Tommasin et al. (2012) optically selected sample (blue filled circles). E, S, P, and Unclass stand for Ell/S0, spiral, peculiar, and unclassified galaxies, respectively (see sec. 3.1) structures and clear signs of interactions, at both low-and higherredshifts, which is again in contrast with the morphology of nearby LINERs.
SFRs
In this work we use three different measurements of SFRs (see Section 4.6), two based on optical data (spectral fitting and Dn4000 index) and one on FIR (Herschel and IRAS). The average nuclear SFRs measured with STARLIGHT and Dn4000 index is ∼ 3 [M ⊙ /yr], which is significantly smaller than the SFR inferred from FIR observations with an average of ∼ 13 [M ⊙ /yr]. Most of the difference must be due to the fact that the nuclear region, in all sources, is considerably smaller than the size of the galaxy. If we scale the optical measurements of SFRs to the entire galaxy, assuming that the sSFR is constant (see Sec. 4.6) , the difference between the optical and FIR methods becomes smaller: the average SFRs in this case are ∼ 9 [M ⊙ /yr] and ∼ 11 [M ⊙ /yr] when using STARLIGHT best-fit models and Dn4000 index, respectively. Fig. 9 shows the comparison between SFRs obtained through different methods. With two different and independent methods based on optical data (spectral fitting and strength of 4000 Å Balmer break), we obtained consistent measurements of SFR, as can be seen on the top plot. As explained in Section 4.6, we used simulations from Brinchmann et al. (2004) to extract the mode sSFR for our nuclear measurements of Dn4000. This could be a source of several uncertainties. First, we are using just the mode values while for each Dn4000 the range of possibilities is much wider. In addition, Dn4000 measurements are based on nuclear spectra in this work while the authors used the information from SDSS aperture which is larger (see table 1 and Section 3). Finally, in this work we are dealing with MLLINERs while the simulations were done for star-forming galaxies. Despite all this, we find a good agreement between STARLIGHT and Dn4000 SFR measurements, with ∼ 90% of the sample being inside a difference of 1 σ.
When comparing the FIR estimations with the optical ones, but scaled to match the entire galaxy, the dispersion is larger, as shown in Fig. 9 (bottom plot). We found ∼ 50% of the sample with differences higher than 1 σ, however we don't see any systematic trend. Several possibilities can explain the differences. First, as mentioned above we are dealing with different apertures, not only when comparing optical and FIR estimations, but for Herschel and IRAS. Secondly, the scaling assumed here, that the sSRF for the slit and the entire galaxy is the same, can lead to large uncertainties. There are other possibilities related to the geometry of the obscuring dust that affect the optically-based method much more than the FIR-based methods.
Discrepancies based on optical and FIR SFR measurements were reported in previous works, usually finding smaller optical values in comparison to FIR (e.g. Rigopoulou et al. 2000; Cardiel et al. 2003; Wuyts et al. 2011; Tommasin et al. 2012) , but the scatter in most of these works is larger than in our case. In sample of the most luminous LINERs at z ∼ 0.3 by Tommasin et al. (2012) , the Hα and UV measurements of SFRs are ∼ 30 times smaller than the FIR measurements. In contrast, the typical FIR SFRs in their sample are ∼ 10 [M ⊙ /yr], similar to our FIR estimations. 8 ) stars population is found in the nuclear regions of our sources in 43% of MLLINERs, but for most of these galaxies the young stellar populations represent only < 10% of all stars. The median age of MLLINERs is logt = 8.97 [yr] , covering the range logt = 8. 17 -9.82 [yr] . Our results are consistent with previous findings for lowluminous AGN (LINERs included) whose nuclear regions contain intermediate and old stellar populations (Cid-Fernandes et al. 2004; González Delgado et al. 2004) . Most of SF measured in FIR is possibly related to circumnuclear regions of MLLINERs, due to high stellar masses and/or young stars, since with our nuclear spectra in average we only cover ∼ 30% of the total stellar mass.
Stellar populations and star formation histories
As mentioned in Section 4.1, the Dn4000 and Hδ indices can be used as indicators of the SFH. The location of galaxies in the Dn4000 vs. Hδ diagram, shown to be a powerful diagnostic of whether they have been forming stars continuously or in bursts over the past 1 -2 Gyr. Galaxies with continuous SFHs occupy a narrow strip in this plane (see Fig. 3 ). Following Kauffmann et al. (2003b) models (Fig. 3) , twelve MLLINERs (F12, F17, F21, F23 , F24, B02, B15, B16, B17, B18, B19, and B23) might have experienced a burst of SF over more than 0.1 Gyr ago (green circles). One source (B13) possibly experienced a burst of SF over less than 0.1 Gyr ago (yellow circle). The other 17 sources (F02, F03, F06, F09, F14, F15, F20, F22, B01, B04, B05, B06, B08, B10, B11, and B14) could suffer both, burst and continuous SF (red circles). F04 has F burst = 0 (orange circle), and one can say with high confidence that this galaxy did not form a significant fraction of its stellar population in a burst over a past 2 Gyr. Finally, five MLLINERs (F01, F16, F19, B07, and B12) lie outside the range covered by models (violet circles).
AGN and SF luminosities of MLLINERs
The connection between LSF and LAGN was studied in many previous works, at different redshifts and for different samples of AGN, leading to somewhat inconsistent results (e.g., Netzer 2009; Lutz et al. 2012; Rovilos et al. 2012; Page et al. 2012; Santini et al. 2012; Barger et al. 2015; Azadi et al. 2015; Netzer 2016 , and references therein). Such relationships have been studied for AGN dominated sources (LAGN > LSF), SF dominated sources (LSF > LAGN) and the entire population. Some of the suggested correlations are clearly related to the sample selection (e.g., FIR or X-rays) and averaging (e.g., stacking) methods. In this section we study the relationship at low redshift for our samples of MLLINERs and LLINERs. Figure 10 shows LSF vs. LAGN for our two samples, where MLLINERs are represented with coloured filled circles and LLINERs with black dots. For MLLINERs, LAGN and LSF were measured as explained in previous sections. In the case of LLINERs, we used the SDSS/DR7 data and applied the Hβ and OIII+OI methods to obtain LAGN, and the scaled Dn4000 method to obtain LSF. We note that in this case, some of the measured Dn4000 indices are very large (1.7 or larger) and hence cannot be used to obtained reliable SFRs (Kauffmann et al. 2003b ). We estimate this threshold to be equivalent to ∼ logLSF = 42.9 erg/sec (about 0.2 M ⊙ /yr). We suggest that this is again related to the stellar mass differences between MLLINER and LLINER samples discussed in sec. 5.1.1. Although having the same LAGN, LLINERs with stellar masses higher than the critical one (of 6 -7 × 10 10 M ⊙ ) seem to have already lower relative growth rates of stellar populations, and therefore lower LSF. As shown in Pérez et al. (2013) , the differences in the growth rate can be even 50% -100%, which could explain significant differences in LSF between LLINERs and MLLINERs for the same LAGN.
We compared our results with those for the most-luminous LINERs at z ∼ 0.3 using again the sample of Tommasin et al. (2012) . We used their measurements of LAGN and LSF, where LAGN were derived from the Hβ and O[III]λ5007 methods and LSF from Herschel observations. In general, the location of MLLINERs at z ∼ 0.04 -0.11 and at z ∼ 0.3 are very similar. Tommasin et al. (2012) compared their results with nearby LINERs from Ho (1997) , finding that the later are characterised by considerably lower LAGN and LSF. In Fig. 10 we marked the region that corresponds to the location of nearby LINERs (blue dashed box). As can be seen, although both AGN and SF luminosities show lower values, in this case the dispersion from 1:1 relation is much larger. While some sources are distributed around 1:1 relation the others lie more around the AGN-dominated line. Note also that for low LAGN (∼ 10 41 erg/s) the difference between 1:1 and AGN-dominated relations becomes less significant (Netzer 2009) .
In order to explain the differences between nearby and z ∼ 0.3 LINERs, Tommasin et al. (2012) pointed out several possibilities. First, the aperture difference, which is much smaller in the case of the Ho's sample, where only the very central regions of the galaxies are included. Second, the FIR selection of the z ∼ 0.3 sample in comparison to the Ho's LINERs, enforces higher values of LSF. Third, they argue that LINERs with such high LSF could be present in the local universe, but have not been studied yet systematically. Finally, Tommasin et al. (2012) suggested that there might be a real evolution in AGN and SF luminosities between z ∼ 0 and z ∼ 0.3. With our work we can provide more information about some of the questions made by Tommasin et al. (2012) . We can confirm the existence of LINERs in the local universe with the same SF and AGN properties as at z ∼ 0.3, discarding therefore the pure evolutionary scenario. Recently, Stanley et al. (2015) studied the relationship between LSF and LAGN for a sample of ∼ 2000 X-ray detected (10 42 < L 2−8keV < 10 45.5 erg/sec) AGN at redshifts z = 0.2 -2.5. They divided all galaxies in four redshift ranges, and for each redshift range they measured the average LSF and LAGN in bins of 40 galaxies. LSF was measured using FIR data, and was based mostly on Herschel upper limits (which is why they could only discuss mean LSF). LAGN is based on X-ray 2 -8 keV measurements. They found that the relationship between the average LSF and LAGN is mainly flat, independently of redshift and AGN luminosity. To test the flatness of the observed relationship, the authors tested their results with two empirical models (Aird et al. 2013; Hickox et al. 2014 ) that predict < LSF > as a function of LAGN. They suggested that the flat relationship is due to short-time scale variations in LAGN caused by changes in mass accretion rate onto the BH. These variations are shorter than those related to SF, and therefore for a given value of mean LSF, AGN luminosity can take different values and flatten the correlation.
Here we are able to test, for the first time, Stanley et al. (2015) results for LINERs. We used the entire sample of LLINERs (MLLINERs included), dividing it in three LAGN bins (with 43 galaxies in the first bin and 44 in the other two bins) and measured mean LAGN and LSF in each bin. Figure 11 shows all sources with crosses, while the mean LAGN and LSF values in the three LAGN bins are marked with filled black circles. For comparison, we plotted Stanley et al. (2015) averaged values for their first redshift bin at z ∼ 0.4 (red diamonds). We also show the results for the LINERs in Tommasin et al. (2012) . Only 34 out of the 97 objects in the Tommasin sample have measured (Herschel) SFRs. Since we are comparing averaged properties, we assume that all other LINERs in that sample have LSF = 0. This would mean that the numbers we use are somewhat smaller than the actual mean LSF.
Our results considering LLINERs are in general agreement with the Stanley et al. (2015) results. However, we do not have to rely on mean properties and can look at the entire LSF distribution in each bin of LAGN. The measured range in LSF is large, about 1.5 dex, similar to the overall range in LAGN. Obviously, using mean values will tend to emphasize the larger number of low SFR sources in each bin. However, the sources with the highest LSF in each LAGN bin certainly have different properties than the ones with the lowest LSF, as discussed in the following section. Once again our MLLINERs at z = 0.04 -0.11 show the same properties as the most luminous LINERs at z ∼ 0.3 (black crosses in Fig. 12 ) in Tommasin et al. (2012) . At both redshifts, the most luminous LINERs represent ∼ 1/3 of all LLINER. Most remaining 2/3 of LLINERs lie below the MS (black dots), having lower SFRs for masses typical of MLLINERs or even higher. Considering morphological types, we found that the different types are located on the MS. This sample seems to be different from the general galaxy population where later-types are mainly located on the MS, while earlier-types lie below it (e.g. González Delgado et al. 2015 , and references therein).
Recently, Leslie et al. (2016) studied the SFR -stellar mass plane for different types of low-redshift galaxies from the SDSS survey. They classified all galaxies into star-forming, composite, Sy2, LINERs 13 , and ambiguous, using the emission line ratios from MPA-JHU DR7 catalogues. 6.5% of of the sources studied in this work are LINERs. We assumed this sample (of 13,176 galaxies) to be representative of LINERs at low redshifts and plot in Fig. 12 a dotted box representing > 60% of the sources in Leslie et al. (2016) . The average stellar masses and SFRs they found are < log(M * ) > = 10.74 and < log(SFR) > = -0.79, respectively. These values are smaller than for our MLLINERs, < log(M * ) > = 10.82 and < log(SFR) > = 0.86, respectively. This is not surprising given that our MLLINERs were selected according to both LAGN and LSF. 13 Note that this work does not take into account the separation of LINERs into systems excited by AGN and by pAGB stars.
Relation between the fraction of SF galaxies and AGN luminosity
The more important issue of the location of LINERs in the SFR vs. M * plane as a function of LAGN, as found here, was not considered by Leslie et al. (2016) . To illustrate this we consider the properties of all SDSS/DR7 LINERs in the redshift range 0.04 -0.11. We measured LAGN as described above and used the scaled Dn4000 method to estimate LSF. We then estimated their fraction on the MS using different bins of LAGN, where the MS is defined exactly as in Fig. 12 . The fraction of z = 0.04 -1.11 LINERs located on the MS is 2%, 3%, 11%, and 37% in the bins of logLAGN = 43 -43.5, 43.5 -44, 44 -44.5, 44.5 -45, respectively. Thus we can safely conclude that the fraction of SF galaxies among low redshift LINERs is LAGN-dependent. While studies like those of Leslie et al. (2016) are not available at higher redshifts, it seems that for the most luminous LINERs, this difference from the rest of the population extends at least to z = 0.3.
SUMMARY AND CONCLUSIONS
In this work we analyse the properties of the 42 most-luminous LINERs (in terms of AGN and star-formation luminosities) at z = 0.04 -0.11 from the entire SDSS DR4 survey. We obtained long-slit spectroscopy of the nuclear regions for all sources, and FIR data (Herschel and IRAS) for 30% of the sample. We carried out spectral fitting using the STARLIGHT code and templates from Bruzual & Charlot (2003) , testing 25 ages and solar metallicity. From the best-fit models we obtained the emission spectra, stellar masses, SFRs, stellar populations, and ages. We used the spectra to measure the emission lines, extinction, and extinction corrected luminosities. We also measured the Dn4000 and Hδ indices. The AGN luminosities were measured through extinctioncorrected emission lines, and SFRs using different indicators (both optical and FIR). Previous works characterised the population of local LINERs as: hosted by old and massive early-type galaxies, with low extinctions, massive black holes, old stellar populations and little star-formation (Ho 1997 (Ho , 2008 Heckman & Best 2014) . In contrast, our most-luminous LINERs are hosted by both earlyand late-types. Moreover, ∼ 25% of sources are peculiar systems, with clear signs of sub-structures and interactions or mergers. We found higher values of extinction than typical for most lowredshift LINERs. The nuclear regions mainly consist of intermediate (10 8 < age [yr] 10 9 ) and old (age [yr] > 10 9 ) stellar populations, while young stars are present only in 43% of sources, similar to what has been found for nearby LINERs (Cid-Fernandes et al. 2004) . The median SFRs are ∼ 10 [M ⊙ /yr], much higher than those for most local LINERs. However, it is interesting that they do not have the highest stellar masses, and in general show lower masses than other luminous LINERs. We found that the median stellar mass of our most-luminous LINERs corresponds to the mass of 6 -7 × 10 10 M ⊙ measured in different works to be critical for the peak of relative growth rates of stellar populations (highest SFRs and LSF). Other LINERs although showing the same AGN luminosities, show lower SF luminosities.
LINERs with these kind of properties were previously studied only at z ∼ 0.3 (Tommasin et al. 2012 ). With our work we confirmed the existence of such LINERs also at low-redshifts (z ∼ 0.07). They show the same properties in terms of stellar mass, SFRs, and AGN luminosity at both redshifts. Our most luminous LINERs tend to lie along the LAGN = LSF line hinting for coevolution of the two properties. In addition, most of them are found on the MS of SF galaxies, with stellar masses 10 10 M ⊙ . Finally, using the entire DR7 sample, we present evidence that the fraction of LINERs on the MS depends on their AGN luminosity.
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